A review of the medical records from two public hospitals in Sydney was undertaken to determine the incidence of this uncommon complication. Twenty-seven cases of uterine rupture were reported out of 31,115 deliveries with an incidence of 0.086% (versus 0.05% in the current literature). The incidence associated with previous caesarean section was 0.038% (versus 0.8% in the current literature).
Uterine rupture is an uncommon but potentially fatal complication of pregnancy and labour. The clinical spectrum ranges from uterine scar dehiscence to complete rupture of the uterine wall and peritoneum. The reported incidence is 0.05% for all pregnancies, 0.8% after previous lower segment caesarean section (LSCS), and >5% after classical caesarean section 1 . Scar dehiscence has an incidence of 0.6% in pregnancies with previous caesarean section and has a more favourable outcome for both mother and fetus than does uterine rupture 1 .
Due to the high morbidity and mortality associated with uterine rupture, it is important to identify those patients who are at risk. Uterine scars, the use of oxytocics in labour and breech extraction (associated with instrumental and manipulative delivery) are all known to increase the risk 2, 3 . In N.S.W. the incidence of caesarean section is 10-12% of all deliveries 4 . Over the past ten years there has been a trend to safely allow a trial of labour after previous caesarean section 5 . Provision of epidural analgesia in these patients has been a contentious issue.
Review of the world literature suggests that this is safely provided in many centres. There is a perceived risk of delayed diagnosis and difficulty in resuscitation with uterine rupture when epidural analgesia is used.
The aim of this review was to identify and study patients with uterine rupture from a major obstetric teaching hospital and a large district hospital.
METHODS
A survey from 1988 to 1992 was undertaken at the two hospitals. Patients were identified via ICD9CM coding and case records retrieved for relevant information. (Table 1) True rupture of the uterus refers to the complete separation of the wall of the gravid uterus, with or without expulsion of the fetus. A "window" in the uterine muscle is not a rupture, but lack of healing of the original incision. True rupture may occur as an extension of the window 2 . Dehiscence of a previous uterine scar should be classified separately 2 .
Classification of Uterine Rupture

RESULTS
There were 27 cases of uterine rupture (out of 31,115 deliveries) with an incidence of 0.086%. Fourteen patients had a history of previous caesarean section (an incidence of 0.036%).
Patient Characteristics
Uterine rupture was more common with increasing gestational age. The earliest cases ruptured at 20 and 25 weeks' gestation. Two patients were diagnosed post partum. (Table 1) Of the two diagnosed post partum, one was found to have both a bicornuate uterus and placenta accreta, the other placenta accreta.
Associated Factors
There were 12 patients with previous LSCS. Three patients (11%) with previous classical caesarean sections ruptured in labour between 32 and 37 weeks' gestation.
A history of previous uterine infection or gynaecological surgery (chorioamnionitis and/or uterine curettage) was present in seven patients (26%).
Labour Factors
Three of these patients with previous LSCS had epidural analgesia. No patients with previous classical scars were augmented.
The incidence of uterine rupture increased after four hours of augmentation ( Figure 3 ). The maximum dose and rate of infusion was not available from patient records. (Table 2) Thirteen patients received epidural analgesia during labour. Five of these had a previous LSCS and were augmented with oxytocin (Syntocinon). Twenty per cent of patients received epidural opioids. (Table 4) The less common but life-threatening maternal presentation of acute massive haemorrhage with hypovolaemic shock occurred in three cases, two at early gestational age (20 and 32 weeks) and in another patient with uterine scar dehiscence three weeks after LSCS. The patient at 20 weeks' gestation developed disseminated intravascular coagulation (DIC), acute respiratory distress syndrome (ARDS) and required mechanical ventilation and inotropic support postoperatively.
Epidural Analgesia
Clinical Presentation
Vaginal haemorrhage and massive haematuria occurred in six patients, with two presenting in the early post partum period. Both these deliveries had been managed with high rotation forceps.
Two cases of scar dehiscence were diagnosed at emergency LSCS for fetal distress. Both scars were noted to be paper thin. Significant uncontrolled lateral extension of the uterine incision occurred at operation in two cases, with increased blood loss. (Table 4 )
Details of Rupture
Site of rupture
The commonest site of rupture was in or extending through an existing scar.
Spontaneous rupture
One patient presented with hypovolaemic shock after uterine scar dehiscence of a caesarean section performed three weeks before.
Traumatic rupture
Twelve patients were induced and/or augmented during labour. Three patients were delivered by forceps.
Outcome (Table 4) Fetal mortality occurred with complete uterine rupture and massive maternal blood loss. Two cases occurred in the second trimester with stillborn fetuses. The other three cases occurred at term. One fetus was found stillborn in the peritoneal cavity at caesarean section. The other two fetuses sustained skull fractures during forceps delivery and died within two days. All cases with scar dehiscence resulted in fetal survival with high Apgar scores at delivery.
No case of maternal mortality was reported. Maternal morbidity in one patient with DIC and ARDS required prolonged intensive care admission. Septicaemia was diagnosed in three patients and treated successfully with antibiotics. Five patients have subsequently carried a normal pregnancy to 38 weeks and been delivered by elective caesarean section.
DISCUSSION
Uterine rupture is an uncommon complication of childbirth, with a high fetal and maternal mortality. The incidence has been reported in the United States as 1:1000 to 1:1500 live births 1 . The incidence in our series was 0.086% (1:1162). It occurs most commonly in the third trimester following previous caesarean section or uterine surgery. In both hospitals in our study, the most common factor was previous caesarean section.
Spontaneous rupture occurring prior to labour and without apparent cause is considerably more dangerous for both mother and baby 2,3 . Uterine scars account for the majority of spontaneous uterine ruptures. Prior to labour, lower segment scars are less likely to separate completely than a vertical scar. Ruptures during labour usually occur in the lower segment. Prior to the onset of labour, ruptures usually involve the body of the uterus 1,2 . In our series, 55% of cases had a history of uterine scar.
An increase in parity along with age (but not grand multiparity), is associated with an increased incidence of rupture (81% of our patients were multiparous, 55% over 30 years of age) 2 .
There are literature reports of uterine rupture secondary to vaginal prostaglandin E 2 and intravenous oxytocin (Syntocinon) infusions [5] [6] [7] . Both these drugs are powerful oxytocics and are routinely used to induce labour. There is an increased risk in augmenting patients with uterine scars, especially if high doses of oxytocics are used, in conjunction with dysfunctional labour and arrest disorders 8, 15 . In some centres, internal tocodynamic and fetal cardiotocographic monitoring are used routinely in these patients 15 .
In our series, three patients with previous LSCS were induced and/or augmented with Syntocinon infusions for less than five hours prior to rupture.
Instrumental delivery may increase the risk of uterine rupture, particularly high rotation forceps combined with a long duration of labour 9 . Three of our patients (11%) had forceps deliveries combined with a long duration of labour 9 . Three of our patients (11%) had forceps deliveries. One patient was de-livered by high rotation forceps after 14 hours in labour. The other two patients had five-hour labours, one delivered by high rotation forceps and the other by "lift-out" forceps.
Clinical Presentation
The symptoms of uterine rupture depend on site and extent of rupture, the presence of vaginal and cervical lacerations, the degree of placental and fetal expulsion, the amount of peritoneal spillage and the underlying patient condition 2,3 .
The most common presentations include abdominal pain or tenderness (especially atypical pain), fetal distress, vaginal bleeding and cessation of contractions. Other signs and symptoms include hypovolaemia with haemodynamic instability, loss of foetal heart sounds, haematuria, recession of the presenting part and change in abdominal shape 7, 10 . The signs of spontaneous uterine rupture tend to be more severe in an unscarred uterus 10 as in the patient who ruptured at 20 weeks' gestation. However, signs and symptoms of rupture can be difficult to differentiate from ante partum haemorrhage [10] [11] [12] . Abdominal pain (especially atypical), failure to progress in labour and fetal distress were the main clinical presentations in our series (often in combination).
Scar dehiscence presents most commonly with fetal distress or cessation of contractions and is often an incidental finding at caesarean section 2,3,7,8 , as in two patients in this series, with good maternal and fetal outcomes.
Outcome
Overall, fetal mortality is at least ten times more frequent than maternal mortality. Fetal mortality is lowest with rupture of the anterior lower segment, whereas rupture of the posterior lower segment has a higher fetal mortality due to uterine artery laceration and associated haemorrhage. Fundal rupture with extrusion of the fetus into the peritoneal cavity has the highest fetal mortality (two fetal deaths in our series). Lower segment scars with lateral extension have the highest maternal mortality rate, involving uterine blood vessels in the lower segment (55% of our patients). Bladder lacerations and massive blood loss increase maternal morbidity. Hypovolaemic shock and septicaemia are leading causes of maternal morbidity and mortality. Maternal morbidity (DIC and ARDS) requiring intensive care occurred in two cases. There was no mortality in our patients.
Prolonged labour preceding uterine rupture contributes to poor fetal outcome 3 . In the five cases of fetal mortality in this series, three labours had exceeded ten hours in duration. The other two cases occurred in the second trimester.
Once rupture occurs, immediate delivery of the fetus may gave the best possible outcome [11] [12] [13] . In reviewing our case records, the diagnosis of uterine rupture was not immediately apparent in all cases. In some cases, there was progression of nonspecific signs and symptoms (e.g. fetal distress) to more specific (e.g. atypical abdominal pain).
Role of Epidural Analgesia
There are theoretical risks in using epidural analgesia in this patient group, because it can obscure or delay the diagnosis of uterine rupture and interfere with the resuscitation of the mother after rupture. Many studies have addressed this particular concern. Controversy still exists as to whether pathological pain will break through functioning epidural analgesia, when the block is at or below T10 and "weak" local anaesthetics are used 7 . Possibly the increased intensity and frequency of nerve ending stimulation during uterine rupture may overcome an established epidural block. However, the use of high concentrations of local anaesthetic and/or the use of epidural opioids may lessen or mask the intensity of abdominal pain with rupture 14 . In many institutions, low-dose epidural opioids are routinely used in labour to augment local anaesthetic solutions. An increase in severity of labour pain may be misinterpreted, e.g. recession of the block, dislodgement of the epidural catheter, or bladder distension 6 . Hypotension due to rupture may be misinterpreted as sympathetic blockade from the epidural when temporally related to a top-up.
The use of epidural analgesia in this high-risk patient group reinforces the requirement for continuous cardiotocographic monitoring in all cases, which is common practice in many centres. The two commonest modes of presentation of uterine rupture are atypical abdominal pain and fetal distress, the latter being detected fairly reliably by cardiotocographic monitoring 6 .
Approximately 50% of our patients were given epidural analgesia during augmentation, with 20% also receiving epidural opioids. Breakthrough pain occurred in 54% of patients with both low and high concentrations of local anaesthetic solutions. All patients had other manifestations of uterine rupture, particularly fetal distress. Seventy-five per cent of patients with no epidural analgesia presented with abdominal pain after true rupture. The two patients with uterine scar dehiscence either failed to progress in labour or presented with fetal distress and proceeded to caesarean section. The small number of patients in this study prevents useful comment on any significant difference in presentation with abdominal pain with or without epidural analgesia. The presence of sympathetic blockade did not prevent adequate maternal resuscitation after uterine rupture. The three patients presenting in hypovolaemic shock did not have epidurals in situ.
CONCLUSION
A high degree of suspicion must be maintained by staff involved in the care of patients at risk of uterine rupture during antenatal care and labour. The risk in allowing trial of labour after previous caesarean section requires close and careful monitoring of both mother (tocodynamic) and fetus (cardiotocographic). Epidural analgesia has an important role in these patients and reinforces the requirement for continuous monitoring.
The role of oxytocics in augmenting labour with uterine scars must be considered by the obstetric team in view of the increased risk of uterine rupture. Fetal distress, atypical abdominal pain, or any change in the nature of labour pain must all be treated with a high index of suspicion. Careful patient selection for labour versus operative delivery must be made. After repair of a ruptured uterus, LSCS is recommended for further pregnancies .
